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Abstract

Collateral circles in neck own a particular importance in compensating the symptoms due to the unilateral occlusion of the common carotid
artery. In addition, surgical procedures at the level of the thyroid gland and larynx raise the problem of a good knowledge of the arterial
morphology at those levels. The present study was designed to investigate the possible morphologies of the thyroid arteries anastomoses.
For the present study, 20 human adult specimens were dissected, 15 in cadavers and other five on laryngeal specimens drawn at
autopsies. Dissections evidenced bilateral and unilateral anastomoses of the thyroid arteries classified as extra laryngeal and intra
laryngeal, the former constantly being represented by the supra isthmic arcade made by the superior thyroid arteries and the retrolobar
anastomoses of the superior and inferior thyroid arteries. Constant intra laryngeal anastomoses were those of the superior laryngeal artery
with the inferior laryngeal artery and, respectively, with the cricothyroid artery. The analogy with the cardiac collateral circulation, the
thyroid arteries anastomoses may be classified as intrathyroid and interthyroid arterial anastomoses. We also present in this paper a rare
variant that we did not find described in the references we investigated, represented by the paramedian perilaryngeal anastomose of the
suprahyoid branch emerged from the lingual artery and the cricothyroid artery sent by the superior thyroid artery. The thyroid arteries
supply the collateral circles in neck; the clinicians must be aware of their possible functional value and the surgeons must take into account
these arterial morphologies while acting on the neck viscera.
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 Introduction
The key to increasing safety of thyroid surgery is a
thorough understanding of thyroid anatomy and
pathology [1]. Collateral circles in neck, as proven for
the supraisthmic thyroid arcade, may have a functional
value in compensating the symptoms during the
occlusion of a single common carotid artery [2, 3].
Collateral pathways of blood flow in the neck are
available as support for the anterograde flow through
the internal carotid artery on the occluded common
carotid artery side. The major blood supply to the
thyroid gland comes from two pairs of vessels: the left
and right superior thyroid arteries arising from the
external carotid artery, that may divide each into an
anterior, a posterior and frequently a lateral branch; and
the left and right inferior thyroid arteries originating
from the subclavian artery, dividing each into a medial
and a lateral branch. Collateral vessels from the trachea
and esophagus might augment thyroid blood supply [4].
It is known that the superior thyroid artery anastomoses
with its fellow by the supraisthmic arcade and with the
inferior thyroid artery by retrolobar anastomoses [5].
The infraisthmic (subisthmic) arcade unites the inferior
thyroid arteries [6]. Also, anastomoses between the right
and left cricothyroid arteries were demonstrated [7].
Such arterial anastomoses are involved in surgical
procedures that may lead to vascular damage and

bleeding if the anatomical background is not well
known. By developing understanding of the anatomy
and the ways to prevent each complication, the surgeon
can minimize each patient’s risk and can handle
complications
expediently
and
avoid
worse
consequence [8].
Recent advances in the use of interventional
radiology made out of arterial embolization a possible
alternative for the treatment of Graves’ disease and
other thyroid conditions requiring thyroid ablation.
The vascular nature of the thyroid gland dictates the use
of extra measures to ensure safety of embolizations by
performing selective angiography before the procedure,
to be certain of catheter placement [4]. Due to their
physiological and surgical importance, we aimed to
perform the present anatomical study of the thyroid
arteries anastomoses.
Abbreviations
STA – superior thyroid artery; ITA – inferior thyroid
artery; SLA – superior laryngeal artery; ILA – inferior
laryngeal artery; CTA – cricothyroid artery; LA –
lingual artery.
 Material and Methods
For the present anatomical study, 20 human adult
specimens, 13 women and seven men were used and
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dissections performed either directly on formalized
cadavers (15 specimens) or on drawn laryngeal pieces
(five specimens). The age range of the specimens was
52 years old. Meticulous bilateral dissections of the
thyroid arteries and their branches were performed in
order to evidence the arterial anastomoses at the level of
neck viscera. The anastomoses at the level of the thyroid
gland and larynx were carefully dissected, the latter
after removing the thyroid cartilage lamina.
 Results
In all cases (100%), the supraisthmic arcade was
present at the superior border of the thyroid isthmus
(Figure 1); in 13 specimens (65%) with the pyramidal
lobe present, that arcade was deep to it. That arcade was
formed between the anterior branches of the superior
thyroid arteries, left and right (bilateral, STA-to-STA
anastomosis), except for a specimen (Figure 2), in which
the arcade was supplied by the left inferior thyroid
artery and the right superior thyroid artery (bilateral
STA-to-ITA anastomosis). From that arcade, small
branches were sent to the pyramidal lobe when this was
present and there were also provided thyroid isthmic
branches. One of our specimens presented the elevator
glandulae thyroideae muscle and its inferior tendon was
traversed by the supraisthmic arcade (Figure 3).
In 14 specimens (70%) the cricothyroid arcade
(Figure 3) could be evidenced on the cricothyroid
membrane, uniting the left and right cricothyroid
arteries (bilateral, CTA-to-CTA anastomosis), no matter
the origin of the CTA, either directly from the STA or
from the anterior branch of the STA. In seven
specimens (35%) a thin infraisthmic arcade was found,
uniting the inferior thyroid arteries, left and right
(bilateral, ITA-to-ITA anastomosis). In all specimens
(100%), on each side, there were found perilobar
anastomoses joining the superior and inferior thyroid
arteries on that side (unilateral, STA-to-ITA anastomosis); usually these anastomoses were located along
the posterior border of the thyroid lobe, intracapsularly
(Figure 4) and occasionally intraparenchymally. One
specimen (5%) presented an anastomosis on the left
side, between the anterior branch of the STA, sending
the cricothyroid artery, and the secondary inner branch
emerged from the posterior branch of the STA on that
side (STA-to-STA unilateral anastomosis) (Figure 5).
Intralaryngeal dissections evidenced in all specimens
(100%) the anastomosis (Figure 6) of the superior and
inferior laryngeal arteries (unilateral, SLA-to-ILA
anastomosis), and also the anastomosis (Figure 7) of the
superior laryngeal and cricothyroid arteries (unilateral,
SLA-to-CTA anastomosis).
A specimen presented an unusual anastomosis of
the lingual and cricothyroid arteries on the left side
(Figure 8): the lingual artery sent off the suprahyoid
branch, coursing anteriorly and inferiorly over the
greater horn of the hyoid bone at the superior border of
the thyrohyoid muscle (Figure 9) and descending then
over the thyroid cartilage, paramedian, to anastomose
with the cricothyroid artery on the cricothyroid
membrane.

 Discussion
The extralaryngeal anastomoses of the thyroid
arteries seem to reflect the dependence of thyroid
morphogenesis on the development of adjacent arteries
that Alt B et al. (2006) evaluated as a mechanism that
might have evolved to ensure efficient hormone release
into circulation [9]. Thyroidectomy is one of the most
frequently performed surgical procedures worldwide.
At present, mortality for this procedure approaches 0%
and overall complication rate is less than 3%.
Nonetheless, major complications of thyroidectomy
(i.e. compressive hematoma, recurrent laryngeal nerve
palsy and hipoparathyroidism) are still severe
complications and account for a significant percentage
of medico-legal claims [10]. To avoid bleeding during
thyroidectomy, there imposes a good knowledge of the
vascular normal and variational anatomy of the gland.
The anastomoses of the thyroid arteries can be
summarized as it follows:
▪ extralaryngeal:
– the cricothyroid arcade (70%);
– the supraisthmic arcade (100%);
– the infraisthmic arcade (35%);
– the perilobar anastomoses (100%);
– the CTA-to-STA anastomosis (10%).
▪ intralaryngeal:
– the SLA-to-ILA anastomosis (100%);
– the SLA-to-CTA anastomosis (100%);
– the SLA-to-SLA anastomosis.
By analogy with the coronary arteries anastomoses,
described as intra- and intercoronary, one can also
consider intra thyroid and inter thyroid arteries
anastomoses:
I. INTRATHYROID ANASTOMOSES: between branches
of the same thyroid artery:
▪ the SLA-to-CTA anastomosis;
▪ the STA-to-STA anastomosis.
II. INTERTHYROID ANASTOMOSES:
▪ unilateral, STA-to-ITA:
– the perilobar anastomoses;
– the SLA-to-ILA anastomosis.
▪ bilateral:
– STA-to-STA:
-- the cricothyroid arcade;
-- the supraisthmic arcade;
-- the SLA-to-SLA anastomosis.
– ITA-to-ITA:
-- the infraisthmic arcade.
– STA-to-ITA:
-- the variant supraisthmic arcade.
An occurrence of M. levator glandulae thyroideae is
reported and its frequency of appearance is established
at one in 203 cases (0.49%) [11]. Surgical maneuvers
dealing with it, if present, must take into account its
inferior tendon relation with the supraisthmic arcade to
avoid bleeding.
In the references investigated, we did not find an
anastomosis described between the lingual and
cricothyroid arteries, ensured by the suprahyoid branch
of the lingual artery.

An anatomical study of the thyroid arteries anastomoses

Figure 1 – The cricothyroid arcade (arrows) unites the
cricothyroid arteries leaving the right (1) and left
(2) superior thyroid arteries; 3 – thyroid isthmus;
4 – supraisthmic arcade; 5 – cricoid cartilage;
6 – thyroid cartilage.

Figure 2 – Right STA to left ITA anastomosis –
a variant supraisthmic arcade (arrows): 1 – right
superior thyroid artery; 2 – left inferior thyroid artery;
3 – left inferior laryngeal nerve; 4 – trachea;
5 – cricothyroid muscle; 6 – right cricothyroid artery;
7 – left thyroid lobe, reflected; 8 – pyramidal lobe,
divided and reflected.

Figure 3 – The supraisthmic arcade through the
inferior tendon of the levator glandulae thyroideae
muscle (8); 1 – superior thyroid artery; 2 – cricothyroid
artery; 3 – left lobe of the thyroid gland; 4 – thyroid
isthmus; 5 – thyroid cartilage; 6 – trachea; 7 – anterior
jugular vein.

Figure 4 – Left retrolobar anastomosis (arrows) of
the inferior (1) and superior (2) thyroid arteries;
3 – thyroid lobe; 4 – common carotid artery;
5 – internal jugular vein; 6 – sternothyroid muscle
(reflected); 7 – recurrent laryngeal nerve; 8 – trachea.
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Figure 5 – Perithyroid anastomosis of the left STA
branches: 1 – superior thyroid artery; 2 – superior
laryngeal artery; 3 – muscular branches; 4 – anterior
branch of the STA; 5 – posterior branch of the STA;
6 – secondary inner branch; 7 – secondary outer
branch; 8 – cricothyroid artery; 9 – cricothyroid
arcade; 10 – supraisthmic arcade; 11 – thyroid cyst;
12 – cricothyroid muscle; 13 – thyroid cartilage;
14 – thyrohyoid muscle.

Figure 6 – The anastomosis of the inferior and
superior laryngeal arteries (arrows), right side:
1 – thyroid cartilage; 2 – thyroid lobe, reflected;
3 – inferior thryoid artery; 4 – superior laryngeal
artery, reflected; 5 – the anastomosis of Galen;
6 – pharyngeal mucosa; 7 – inferior laryngeal nerve;
8 – inferior laryngeal artery.

Figure 7 – The anastomosis (arrows) of the superior
laryngeal and cricothyroid arteries, left side, the
posterior part of the lamina of the thyroid cartilage was
removed to expose the arteries: 1 – superior laryngeal
artery; 2 – cricothyroid artery; 3 – thyroid cartilage.

Figure 8 – Perilaryngeal paramedian anastomosis
(arrows) between the suprahyoid branch (1) of the left
lingual artery (2) and the cricothyroid branch (3)
of the superior thyroid artery (4); 5 – superior
laryngeal artery; 6 – left lobe of the thyroid gland;
7 – pyramidal lobe; 8 – greater horn of the hyoid bone;
9 – thyrohyoid muscle.
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 Conclusions
The clinical importance of the collateral circles in
the neck recommends their protection during neck
surgery, if the surgical technique allows this; the
clinicians must be aware of their possible functional
value and the surgeons must take into account these
arterial morphologies while acting on the neck viscera.
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